F irearm injuries are a leading cause of death in the United States. 1 In 2013, more than 84,000 shootings occurred in the United States resulting in over 32,000 deaths. 2 Based on the findings from several studies, between 20% and 40% of American homes with children have at least one gun, [3] [4] [5] [6] [7] of which 5% to 8% have guns stored, loaded, and unlocked 8, 9 Injuries to children from guns can be divided into two categories: intentional (homicide/suicide) and unintentional. Access to a gun greatly increases the likelihood that an intentional gun-related injury toward one's self or others will be lethal. In addition, suicide attempts with a gun have a 90% fatality rate. 10 Both intentional and unintentional injuries can be prevented by limiting access to, and safe storage of, firearms. 11 Previous research has shown that suicide and homicide rates are correlated with household firearm ownership. [12] [13] [14] Gun buyback programs have existed for over 30 years with varying methods and degrees of success. [15] [16] [17] [18] [19] The Worcester Goods for Guns Buyback (G4G) program began in 2002 with goals to remove unwanted or improperly stored firearms from homes, educate the community about firearm-related injuries and to promote safe gun ownership practices. Previous studies have shown that gun buyback programs can promote firearm injury prevention and community education about the safe storage of firearms. 17, 19 Since 2009, the G4G program performed face-to-face interviews with program participants to better understand their home environment, firearm safety experience, and weapon storage. In 2015, we carried out an anonymous survey that was designed to gather more detailed insight into participant's perspective of the program and provide additional areas of improvement to prevent childhood firearm related injuries. The primary aim of this study was to understand the demographics and motivation of gun buyback participants who relinquish their firearms. Secondary aims were to identify firearm accessibility to children and household mental illness of buyback participants in hopes of improving the program's effectiveness.
MATERIALS AND METHODS

Preparation
Simultaneous gun buyback events were held on December 12, 2015, at 13 different police department locations throughout Central and Western Massachusetts. Organization and publicity of the event was held in a similar manner to that of our previous study. 17 Guns were turned in with a "no questions asked" policy. The firearms were disarmed by local police officers and stored in a secured evidence room to be disposed of properly. Gift certificates from local supermarkets were provided as an incentive to individuals for each gun turned in. The amount of the gift certificate varied based on the type of gun: US $25 for a rifle, US $50 for a pistol or revolver, and US $75 for an automatic/semi-automatic long or handgun. In addition, BB (ball bearing) guns or replica guns were also collected for $25.
Surveys
Participants completed a 23-question survey that was offered either electronically or in a paper format. This selfadministered questionnaire survey was based on previous gun buyback surveys. 17, 19 Questions were asked about the participant's demographic profile, motivation for relinquishing a firearm, experience with firearms remaining in the home, attitudes toward the storage of guns, and presence of children in the home. In addition, several mental health and domestic violence questions were asked (see Appendix, Supplemental Digital Content 1, http://links.lww.com/TA/A952). There was no identifying information collected on the survey that could link the firearm back to the individual. The institutional review board at the University of Massachusetts Medical School approved this study.
Data Analysis
Data were collected and managed using research electronic data capture hosted at University of Massachusetts Medical School. Research electronic data capture is a secure, Web-based application designed to support data capture for research studies, providing (1) an intuitive interface for validated data entry, (2) audit trails for tracking data manipulation and export procedures, (3) automated export procedures for seamless data downloads to common statistical packages, and (4) procedures for importing data from external sources. 20 Descriptive statistical analyses were performed using Stata Statistical Software: Release 13 (StataCorp LP, College Station, TX).
RESULTS
Survey Participation
During the December 2015 Gun Buyback, 186 individuals from Central/Western Massachusetts turned in weapons at 1 of 13 area locations. A total of 339 weapons were collected, with the program paying an average of US $41/gun. Of the 186 participants turning in weapons, 109 (58.6%) participants completed the self-administered survey. A total of 340 firearms were relinquished: 116 long guns, 122 revolvers, 51 semiautomatic, and 51 replica guns.
Demographics/Safety Training
Most respondents were white men (99%) older than 55 years (90%), and were first-time participants in the program (85%). Firearms turned in were mostly inherited (48%) or purchased (30%), with the remainder being received as gifts, turned in for another person, or found. More than three quarters of respondents had received formal firearm training or read safety information related to firearms (Table 1) .
Gun Buyback Participation and Influence on the Community
More than one half (54%) of survey respondents turned in their firearms for safety reasons. The most common reasons cited for turning in a firearm were that it was no longer needed, a family member asked for it to be turned in, or concern that a child would gain access to it (Table 2) . Almost all respondents *Participants were able to choose more than one answer, percent adds up to more than 100%. **Miscellaneous reasons cited for turning in gun: didn't want it, turning in for a friend, too many guns, it would be stolen, gun not accurate, inherited, owner passed.
(87%) felt the G4G program encouraged neighborhood awareness about firearm safety and felt their home was now safer (43%).
Firearm Violence, Accessibility to Children, and Mental Illness Almost one (22%) in four respondents knew of someone who was a victim of firearm violence and the majority (83%) knew someone who possessed a gun in their home or vehicle. Nearly all respondents (95%) answered the mental health, suicide, or domestic violence questions. Of these, 12 (12%) responded to having a history of mental illness, suicide, or domestic violence in their families. Over half of respondents (61%) stated that guns still remained in their homes after the buyback program. Of the respondents with remaining firearms, 21% stated that children could potentially access them, and 14% stated a household member had a history of mental illness, suicide, or domestic violence in the home (Table 3 ). Of the participants that answered positively to questions of history of mental illness, suicide, or domestic violence, only one had a firearm remaining in their home that children could potentially access.
DISCUSSION
The results of this survey of more than 100 adults from Central/Western Massachusetts that participated in the Goods for Guns Buyback provides a low-cost means to remove unwanted firearms, leaving around 40% of participants' homes firearm free. Although almost three quarters of respondents have formal firearm training, they share similar concerns about the dangers of firearms. Over half of the respondents surrendered their firearms for safety reasons: 43% feeling their home was now safer and almost all felt the G4G program encouraged neighborhood awareness. Over 300 firearms were collected resulting in costs of approximately US $14,000 dollars.
Mental Illness, Domestic Violence, and Firearms
In the past, face-to-face interviews were conducted during G4G buybacks and participants did not answer questions about mental health or domestic violence. 21 The anonymous format of our survey, as well as offering it online, gave valuable insights to the mental health profile of survey respondents' households.
Among our respondents, 12% had a history of mental illness, suicide, or domestic violence in their homes. In the homes that retained firearms even after the gun buyback, 14% had a history of mental illness, suicide, or domestic violence. This could be an underestimate given undiagnosed mental illness and potential underreporting. Even so, this is crucial information, because firearm suicide is the third leading cause of injury death among persons 35 years and older 2 and almost two thirds of firearmrelated deaths in the United States are due to suicide. 22 With a better understanding of the role that mental health plays in our respondents' households, we can direct future injury prevention efforts to provide avenues to safely remove or properly store firearms, preventing harm to themselves or others and ultimately keeping communities safe.
Children and Firearm Safety
In our study, almost two thirds of respondents had firearms remaining in their homes even after the gun buyback program, 21% of which children could potentially access. In households with children and firearms, studies have shown that up to 43% have at least one gun that is unlocked 5 and more than 10% store at least one firearm unlocked with ammunition. 5, 23 Fatal childhood gun-related injuries are more likely to occur at home. 24 The gun owner is most often a relative and the shooter a family member. 25, 26 When young children shoot children, it is also more likely that the gun was left unlocked and not secured in the home. 27 A White Paper from the American Academy of Pediatrics emphasized that the best way to prevent any type of firearm injury is for children to live and play where there are no guns. 28 This recommendation is based on research showing that the risk of a firearm related injury increases with greater proximity and access to firearms [29] [30] [31] [32] [33] and that fewer firearm injuries result when access is limited. 27, 34 The G4G buyback removes unwanted or unused guns from households where children have the potential to access these firearms. Unfortunately, almost a quarter of respondents stated that children might still have access to remaining guns in their homes. This information is important to provide ways to safely secure and store these weapons away from children, ultimately preventing unintentional firearm injury.
Implications and Further Benefits
Although Massachusetts ranks 48th nationally in gun ownership, 12.6% of the population still owns a firearm as of 2015. 35 Of note, Massachusetts has seen a decrease in the ageadjusted incidence proportion of firearm-related mortality by 0.4 deaths per 100,000 persons from 2005 to 2015. 36 This is a stark comparison to the trends seen in Wyoming (the state with the highest gun ownership, 60%) and nationally, which both had an increase incidence proportion of firearm deaths by 6.2 and 1.6 per 100,000 persons, respectively, during the same period. 35, 36 Although this trend does not necessarily implicate a causal relationship between our gun buyback and the decrease in firearm-related mortality in Massachusetts, it may be a significant contributing factor.
Our gun buyback program provides a crucial point of contact with community members, many of which have at risk households with unlocked guns, potential access to children, and mental illness. Our data indicate that this is a critical opportunity to engage the community and provide additional safety training. In addition, it provides free gunlocks to help address the problem of homes with unsecured firearms, with or without relinquishing a firearm. Lastly, with firearm related injuries as one of the leading causes of death in Americans younger than 65 years, 37 medical organizations, such as the American Academy of Pediatrics and American Medical Association, have been encouraging physicians to ask patients about gun ownership. 38, 39 Gun buybacks provide an answer to questions raised about how to dispose of unwanted weapons.
Study Strengths and Limitations
Several strengths were present in this study. The study offered insights into the demographic characteristics, motivations to relinquish firearms, secure firearm storage and potential firearm access to children in homes of participants in a gun buyback. We gained insight into the prevalence of mental illness and domestic violence that is present in the homes of gun buyback participants.
Limitations of our study also need to be kept in mind in the interpretation of the study results. The questionnaire survey was not validated, our survey response rate was less than 60%, and only 109 adults responded to our survey. In addition, most respondents were middle-aged white men. This population is quite different compared with the population most at risk of firearm-related injury and death. Based on the published literature, young adults between the ages of 25 years and 34 years and Non-Hispanic Blacks have the highest rate of fatal firearm injury. 40 According to Massachusetts State Police Superintendent Col. Mckeon, approximately one third of firearm-related crimes committed in Massachusetts are performed using stolen weapons. 41 Therefore, removing weapons from homes might limit the chance of them being used in crimes.
CONCLUSION
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